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Title: Method and Construct for inhibition of cell migration 

FIELD OF THE INVENTION 

The invention is in the field of therapeutic means 
and therapeutic methods for treatment of diseases in which 
cell migration and/or tissue remodeling occurs. Furthermore, 
5 the invention is in the field of biotechnology, in particular 
recombinanT: DNA technology and gene therapy. 

BACKGROUND OF THE INVENTION 

Migration of cells is an essential step in many 

10 physiological and parhological processes in which tissue 

remodeling occurs, such as tumor metastasis, wound healing, 
^esrenosis, angiogenesis or rheumatic arthritis. Migrating 
cells have -o pass through the surrounding extracellular 
marrix. Limited proreolyric degradat-cn of the components ox 
The extracellular matrix is often seen during cell migration. 
To mediate this cell migration migrating cells produce, or 
recruit from their direct environment, proteolytic enzymes, 
such as plasminogen activators, metalloproteinases or 
elastases. Induction of cell migration e.g. durung tumor 

20 ■ metastasis or wound healing often correlates with the 
induction of the production of these enzymes. 

Although the involvement of proteolytic enzymes m 
cell migration under pathophysiological conditions is well 
accepted, little attempts have been made to inhibit cell 

25 migration by inhibiting these proteolytic enzymes. A possible 
exolanaticn fcr the limited use of protease inhibitors is the 
fact that these proteolytic enzymes are involved in many 
processes both pathological and physiological (including 
fibrinolysis, wound healing, growth factor activation etc.) 

30 and that inhibition of these protease systems by systemically 
applied protease inhibitors might have either strong side 
effects or may lead zo a diffusion or clearance of the 
inhibitory compounds without having a strong effect on the 
local cell migration processes. 
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Another problem in the use of protease inhibitors 
to interfere in cell migration and tissue remodeling is that 
proteases mediating these processes can bind to receptors at 
the cell surface. In this way the proteolytic enzymes might 
be active locally in a pericellular microenvironment where 
they are protected against the action of the present 
inhibitors . 

It has been disclosed that conjugates between the 
receptor binding part of u-?A (the aminoterminal fragment or 
ATF) and urinary trypsin inhibitor produced in vitro, inhibit 
migration of fumor cells in vitro (Kobayashi, Gotoh, 
Hirashima, Fujie, Sugino and Terao, Inhibitory effect of a 
conjugate between human urokinase and urinary trypsin 
inhibitor on tumor cell invasion in vitro. J. Biol. Chem. 
(1995) 270, 8361-8366). The conjugate these authors have used 
is made synthetically by mixing the isolated ATF fragments 
wirh the trypsin inhibitor. 

A comparable construct consisting of a receptor 
bi.ndinc u-?A fragment and its inhibitor PAI-2, to be produced 
recombinantly in yeast, has been described to inhibit tumor 
cell migration in WO 92/02553 ( PCT/G391/01322 ) . In this way 
-hey have made a protease inhibitor that can bind to a 
specific receptor at the ceil surface, the urokinase 
recector, and this inhibitor can inhibit cell migration (in 
vitro) . .-.s to the use of these constructs in vivo, a problem 
is the application to and the prolonged presence at the site 
of desired action in vivo. 

SUI'IMARY or T.HE INVENTION 

This invention provides a recombinant nucleic acid 
molecule comprising a vector useful for transfection or 
transduction of mammalian, e.g. human, cells, wherein said 
vector contains a nucleic acid insertion encoding an 
expressible hybrid polypeptide or protein which comprises a 
domain with a binding function and a domain with an effector 
function. .Herein, the domain with a binding function 



preferably comprises a recepror binding domain, and the 
domain with an effector function preferably has enzymatic 
activity, mosz preferably protease inhibitor activity. 

Preferably, the receptor binding domain is selected 
from the group consisting of urokinase receptor binding 
domain of urokinase, receptor binding domain of epidermal 
arowth factor, receptor associated protein that binds to LDL 
Receptor related protein (a.-macroglobulin receptor) and VLDL 
Receptor . 

Preferably, the domain with an effector function 
has protease inhibitor activity and comprises a protease 
inhibitor or active parr thereof, said protease inhibitor 
being selected from the group consisting of (bovine) 
pancreatic trypsin inhibitor, (bovine) splenic trypsin 
inhibitor, urinary trypsin inhibitor, tissue inhibitor of 
matrix metalioproteinase 1, tissue inhibitor of matrix 
metalloprcteinase 2, tissue inhibitor of matrix metallo- 
proteinase 3, and elastase inhibitor. The domain with an 
effector function may comprise (an active part of) two or 
more different protease inhibitors, or two or more copies of 
(an active part of) a protease inhibitor, or both. 

Preferably, the vector is selected from the group 
consisting of viral and non-viral vectors useful for trans- 
fecticn or transduct.cn of mammalian cells. The vector may be 
an adenovirus vector or a retrovirus vector useful for trans- 
fection or transduction of human cells. 

The nucleic acid insertion encoding an expressible 
hybrid polypeptide or protein may be under the control of a 
cell- or tissue-specific promoter, such as an endothelial 
cell-specific oromoter, or a vascular smooth muscle cell- 
specific promoter, or a liver-specific promoter. 

This invention furthermore provides a process for 
preventing local proteolytic . activity , extracellular matrix 
degradation, cell migration, cell invasion, or tissue 
remodeling, comprising transfecting or transducing the cells 
involved or cells in their environment with a recombinant 



nucleic acid molecule as defined herein to obtain local 
expression of the hybrid polypeptide or protein encoded by 
said nucleic acid molecule. 

Also, this invention provides a process for 
producing a. hybrid polypeptide or protein which comprises a 
domain with a binding function and a domain with an effector 
function, comprising transfecting or transducing mammalian 
cells with a recombinant nucleic acid molecule as defined 
herein to obnain expression of the hybrid polypeptide or 
protein encoded by said nucleic acid molecule, and optionally 
recovering the hybrid polypeptide or protein produced. 

3RIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 schematically depicrs the plasmids pCRII- 
uPA (left) and pCRII-ATF (right). 

Figure 2 schematically depicrs the plasmid pCRII- 

ATF-BPTI . 

Figure 3 schemauicaliy depiczs the plasmid pMADS- 

ATF-3PTI . 

Figure 4 shows the results of proteolytic matrix 
degradation experiments . 

DETAILED DESCRIPTION OF THE INVENTION 

The presenr invention relates to the use of hybrid 
proteins in which a receptor binding domain is linked to a 
functional protein in order to induce a local action of this 
protein and to prevent systemic effects and/or diffusion. In 
oarticular this invention relates to such hybrid proteins 
that might be procuced by a subset of cells as target cells 
after transfection or transduction with expression vectors. 
More specifically the invention relates to the use of such 
expression vectors, coding for hybrid proteins consisting of 
a receptor binding domain and a protease inhibitor domain, 
for the prevention of cell migration and tissue remodeling by 
inhibition of proteases at the surface of migrating or 
invading cells. 



The method and consrrucr described in the present 
invention can be applied as therapy in diseases in which cell 
migration and/or tissue remodeling occurs. 

The present invention addresses the solution of 
several negative aspects involved in the above described use 
of inhibitors according to the prior art: 

High local concentrations of hybrid proteins in the 
direct environment of the target cells can be obrained by 
production of the protein by the migrating cells themselves 
or cells in their immediate environment. This production can 
be induced by transfection or transduction of a certain sub- 
set of the cell population with a suitable vector encoding 
the hybrzid protein. For this purpose, one may use recombinan-c 
adenoviral vectors, retroviral vec'::ors, plasmid vectors, ere. 

Diffusion of the inhibitor and systemic side 
effec-s are preven-ec by binding zhe hybrid prorem (by Lzs 
receptor binding doma.n) zo the cell surface of the target 
cell. Local expression of this hybrid protein also 
contributes to the reduction of systemic side effects, while 
the negative effect of diffusion of the protein is reduced by 
the production at the s-te where action is required. The 
local e.xpression of the hybrid protein in specific sub- 
pcpulaticns of cells, e.g. endothelial cells prone to migrate 
during angjiogenesis , can be enhanced using cell type-spec-f ic 
or tissue-specific e.xpression vectors, in which the 
expression of the crttein is under control of a promoter with 
cell type-specific cr t :Lssue-5pecif ic regulatory elements. 

Binding ci a protease inhibitor to a cell surface 
receptor can locate the inhibitor clos.e to its molecular 
target, the cell surface bound proteolytic enzyme. Local 
inhibition of the proteolytic activity in the pericellular 
microenvironment may be achieved in this way. 

Binding of a protease inhibitor to a cell surface 
receptor for a proteolytic enzyme, such as the urokinase 
receptor, may have an additional inhibitory effect. It 
prevents the binding of the proteolytic enzyme to its 



receptor, and thus strongly reduces the action of this enzyme 
as has been shown for blocking the binding of u-?A to its 
receptor which can strongly inhibit cell migration. 

Hybrid proteins, for which the expression vectors 
(e.g. adenoviral or retroviral expression vectors) contain 
the encoding DNA sequences, might contain a region that binds 
to a cell surface receptor and that is not subsequently 
internalized. Receptor binding domains that can be used for 
this purpose are e.g. the u-?AR binding domain of urokinase 
plasminoge.n activator, the receptor binding domain of 
epidermal growrh factor, the recepiior associated protein 
(RAP) thar binds to the LDL-R relared protein (LR?) , also 
called a-;-macrcglobulin receptor, and the VLDL-recep-cor . 

The inhibi"::cr par" of the encoded hybrid protein 
michr consisu of various prccease inhibitors such as bovine 
pancreatic trypsin inhibitor, also called aprocinin or 
Trasylol^, orher trypsin inh:Lbirors such as urinary trypsin 
inhibitor, inhibitors fcr "aurix-degrading me "calloproneinases 
such the tissue inhibircrs of metallopror einases TIMP-1, 
TIMP-2 and TIMP-3, or variants thereof. Also inhibitors for 
other proteases like elasrase are very suitable for being 
incorporated inrc the expression vector containing the DNA 
secuences sr.codLr.c tr.e r.*.'*c ri-c crCweins, Multiole cooies of 
the DNA sequences enzccing the funcricnal prorein parr of the 
hybrid prorein e.g. tr.e i.-.hibitcr part, or combinations of 
different inhibircrs cr ferivawives thereof m.ight be 
i.ncorpcrared intc tr.e Zllk tcr.struct i.n rhe expression vector. 

Another very attractive possibility would be to use 
such an e.xpressicn vectcr e.ncodinc hybrid receptor binding 
protein to apply any fu.tctional protein that should exert its 
action in the local environment of t.he target cell, e.g. a 
protease i.nvolved in the activation of a growth factor or an 
other e.g. vasoregulat cry component. 

T.he act^o.n of the functional protein or protein 
domains of the hybr:.d protein is localized to the direct 
microenvironment of the target cells by binding of the 



receptor binding domain to a receptor at the surface of the 
target cells. Production of the hybrid protein in the direct 
environment of the target cells or even by the target cells 
themselves can be obtained by transfecrion or transduction of 
these cells by the use of expression vectors that might be 
based on a non-viral or an adeno- or retroviral vector 
system. Expression in specific cell or tissue types might be 
achieved by the use of specific promoter elements in txhe 
expression vectors. For example, for endothelial cell- 
specific expression (elements of) the promoter region of the 
human or murine pre-pro-endorhelin gene (HUMEDNIB and 
iyLMU07982, respecr ively , GENBANK) can be used, for vascular 
smooth muscle cell-specific expression (elements of) the 
promoter region of the human vascular smoorh muscle a-actin 
gene (HuMACTSA, GENB.^INK) can be used, and for liver-specific 
expression the promouer of the human albumin gene (HUMALBGC, 
GENBANK) can be used. 

Local delivery of these vectors might be obrained 
using various commonly used merhods, including catherers, 
topically applied gels conraining the vectors or targeted 
delivery sysrems. For sire-specific delivery to the vessel 
wail, e.g. to prevent resrenosis and vessel wall remodeling 
after angioplasty, special carherers can be used. At the 
momenr double balloon carherers, channeled balloon cat.herers, 
multiple needle carherers and balloon catherers coated with a 
vecrcr containing a hydrogel are being used for vessel wall- 
specific delivery. Other ways to deliver the vecrors direcrly 
inro the vessel wall are rhe use of srents coared wirh vecror 
containing coarings, topical application of vector containing 
hydrogels to the ourside of the blood vessel or ex vivo 
delivery directly inro the blood vessel during trans- 
plantation surgery. Ex vivo transduction of proliferating 
cells using retroviral vecrors followed by a reinjecrion may 
also be used to deliver the vector constructs at rhe site 
where their action is required. 




The presenr application will be described herein- 
after in further derail, while referring to the following 
examples. It is to be noted that these examples merely serve 
to illustrate the invention, nor to restrict it. 

EXAMPLE 1 

An expression plasmid encoding the aminoterminal 
fragment of urokinase plasminogen activator (u-?A) , amino 
acids 1-138, hereafter referred to as ATF, can be constructed 
by deleting the DNA sequences encoding amino acids 139 till 
401 in an expression plasmid for the full length u-PA using a 
polymerase chain reacrion (PGR) with the following oligo- 
nucleotides : 5 ' -cccgcgcrtttttccatctgcgcagtc-3 ' and 
5 ' -agggrcaccaaggaagagaarggc-3 * . After amplification by PGR 
"he newly formed DNA fragment can be circularized by ligarion 
to restore the circular character of the expression plasmid. 
In uhis way an expression plasmid encoding the ATF and the C 
terminal last 11 amino acid residues including the stop codon 
can be constructed. 

The sequence of the thus formed DNA construcr enco- 
ding rhe u-?A ATF fragment then is determined and compared 
wirh the predicted sequence as a control for possible 
T.urarions introduced during the construction procedure. 

The construction pGRII-ATF from pGRII-uPA using ?CR 
is shown in Figure 1. In figure 1, the area indicated between 
the lines was removed during the PGR amplif icar ion , resulting 
in -he .-.TF plasmid. The plasmid pCRII-uP.A is shown to the 
lefr, plasm.id pCRII-ATF to the right. 

EXAMPLE 2 

DNA fragments encoding amino acid residues 36-93 of 
bovine " pancreatic trypsin inhibitor (BPTI) and the homologous 
ami.no acid residues of bovine spleen trypsin inhibitor (BSTI) 
can be isolated by performing a PGR reaction on ge.nomic DNA 
isolated for bovine aortic endothelial cells using the 
following oligonucleotides : 5 ' - tcacaacctgacttctgcctagagc-3 * 



covering nucleotides 2509 to 2533 (with modif icanions , 
indicated in italics, in the 5' region of the oligonucleotide 
to introduce a Nrul site (underlined) for cloning purposes) 
of the BPTI gene according to the published sequence 
(GENBANK, BTBPTIG) , and nucleotide 2442 to 2462 of the BSTI 
gene according to the published sequence (GENBANK, BTBSTIG) 
and 5 ' - crcrtcacc cagggccc aata tt accacc-3 ' covering nucleotides 
2677 to 2704 of the BPTI gene and 2610 to 2636 of the BSTI 
gene (modified in the indicated nucleotides {italics) to 
introduce a BstEII and a Sspl site respectively 
(underlined) ) . The amplified DNA fragments then were cloned 
into an appropriate plasmid vector, pCRII or pUC13, and then 
the exact sequence of the amplified DNA fragments in the 
isolated clones was analyzed to differentiate between BPTI 
and BSTI which have a very high degree of homology. 

EXAMPLE 3 

The DNA fragment encoding amino acids 1 to 207 of 
the human tissue inhibitor of metalloproteinase type 1 is 
isolated by performing a reverse transcriptase polymerase 
chain reaction on total RNA isolated from human foreskin 
fibroblasts by using the following oligonucleotides 
5 ' -agagagacaccacacaaccc5Ccat-3 ' covering nucleotides 41 to 65 
of the human TIMP-1 cDNA (according to the sequence in 
GENBANK HSTIMPR) and 5 ' -tcattgtccggaagaaagatgggag-3 ' covering 
nucleotides 740 till 755. The amplified DNA fragment was 
cloned into an appropriate host vector, pUC13, and then the 
exact sequence of the amplified DNA fragment in the isolated 
clones was analyzed. 

EXAMPLE 4 

For construction of a recombinant adenovirus 
containing sequences encoding the ATF.BPTI hybrid protein, 
this sequence is cloned in the adenoviral vector construction 
adapter and expression plasmid pMAD5. This plasmid contains 
part of the wildtype adenovirus type 5 DNA sequences, a Major 



Late Promoter (MLP) , and a poly-adenylation (polyA) signal 
and can be used as either an expression vector or a shuttle 
vector to construct a recombinant adenovirus. -This plasmid 
was derived from plasmid pMLPlO as follows. First pMLPlO-lin 
was constructed by insertion of a synthetic DNA fragment with 
unique sites for the restriction endonucleases Mlul, SplI, 
SnaBl, Spel, AsuII and Muni into the Hindlll site of pMLPlO. 
Subsequently, the adenovirus Bglll fragment spanning nt 3328 
to 8914 of the Ad5 genome was inserted into the Muni site of 
pMLPlO-lin. Finally, the SalI-5amHI fragment was deleted to 
inactivate the tetracycline resistance gene, resulting in 
plasmid pMADS . To clone the ATF.BPTI sequence into the pMAD5 
plasmid between the MLP promoter and the polyA signal the 
following strategy has been followed. 

Starting from a pCRII plasmid in which a 1373 base 
pair fragment of the uPA cDNA was cloned, a PGR reaction with 
the oligonucleotides 5 ' - cccggq c wtttttccatctgcgcagt c-3 * (Smal 
site underlined and nucleotides changed in Italics) and 
5 ' -ag ggrcacc aaggaagagaatggc-3 ' (BstEII site underlined and 
nucleotides changed in Italics) was performed as described in 
example 1 to make a pCRII-ATF plasmid (see figure 1) . 
Subsequently this pCRII-ATF plasmid was digested with the 
restriction enzymes Smal and Bstell. In parallel the pCRII- 
5?TI plasmid was digested with the restriction enzymes Nrul 
and Bstell and the BPTI containing fragment was cloned into 
the pCRII-ATF plasmid (see figure 2). The construction pCRII- 
ATF-5PTI is shown in Fig. 2. 

In a next step the ATF-3PTI sequence was cloned 
into pMAD5. This was done by digestion of the pCRII-ATF-BPTI 
plasmid with the restriction enzymes EcoRV and Spel, 
isolation of the ATF-BPTI encoding DNA fragment and cloning 
of this fragment into the SnaBI and Spel digested pMADS 
plasmid. The cloning was tested by restriction analysis and 
sequence analysis . 

The pMAD5-ATF-BPTI shuttle vector for the construc- 
tion of ATF-BPTI adenoviral vector is shown in Figure 3. 
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EXAMPLE 5 

In a similar way as described in example 4 for 
PMAD5-ATF-3PTI a plasmid containing the BSTI-gene (pMAD5-ATF- 
,3STI) was constructed using the pCRII-BSTI plasmid instead of 
the pCRII-3PTI plasmid. 

EXAMPLE 6 

For construction of a recombinant adenovirus 
conraining sequences encoding the ATF-TIMPl hybrid protein, 
this sequence is cloned in the pMADS expression plasmid. This 
plasmid conrains parr of the wildtype adenovirus tyr^e 5 DNA 
sequences, a Major Late Promoter (MLP) , and a polyacenylarion 
(polyA) signal and can be used as either an expression vector 
or a shurrle vecror to construct a recombinant adenovirus. To 
clone the ATF-TIMPl sequence into zhe pMAD5 plasm.id between 
zhe ML? promorer and rhe polyA signal, zhe following srratecy 
has been followed. 

Starring from a pCRII plasmid in which a 1373 base 
pair fragment of zhe uPA-cDNA was cloned, a PGR reaction with 
the oliconuclecrides 5 ' -cccgggctrrr-rccat crgcgcagi:c-3 ' and 
r ' -agggr caccaaggaagagaat:ggc-3 * was performed as described in 
example 1 to make a pCRII-ATF plasmid (see ficure 1). 
Subsequently rhis pCRII-ATF plasmid was dicesred wirh the 
resrricrion enzymes Smal and Bsrell. 

In parallel a fragment of the cDNA of TIMPl in 
P'^C'-2-TZy:rl encoding amino acid residues 1 to 184 of the 
marure prorein, bur lacking rhe signal pepride and rhe sroo 
cocon, was amplified using rhe following oligonucleor ides 
5' -r_ccccargcaccrgr gr cccacc-3 ' and 

- cgrcacc ca aararr cgcrar araacaccacaQCc--3 ' . These oliao- 
nucleorides conrain recognirion sites for the restriction 
enzymes Nrul (first oligonucleotide, underlined) and BstEIT 
and Sspl respecrively (second oligonucleotide, underlined); 
these sires are needed for the cloning procedure. 

The amplified DNA fragment was cloned into a pCRII 
vector and called pCRII-TIMPl. This vector was subsequently 
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digested with the restriction enzymes Nrul and Bstell and the 
TIMPl containing DNA fragment was cloned into the pCRII-ATF 
plasmid (see figure 1) . 

In a next step the ATF-TIMP sequence was cloned 
into pMAD5. This was done by digestion of the pCRII-ATF-TIMP 
plasmid with the restriction enzymes EcoRV and Spel, 
isolation of the ATF-TIMP encoding DNA fragment and cloning 
of this fragment into the SnabI and Spel digested pMADS 
plasmid. The cloning was tested by restriction analysis and 
sequence analysis . * 

EXAJ^PLE 7 

Vectors encoding hybrid proteins containing 
multiple copies of the 5PTI unit coupled zo the ATF domain 
have been constructed. To construct these multiple 3PTI 
vectors, zhe following strategy is followed. 

The pMADS-ATF-BFTZ described in EXAJ^PLE 4 is 
digested wirh the restriction enzymes Sspl and BstEII. In 
this way zhe vector is opened exactly in the open reading 
frame at the end of the 5PTI sequence. The pCRII-3?TI plasmid 
described in EXAm.ple 2 is digested with Nrul and BstEII 
resulting in a 3PTI encoding DNA fragment with one blunt end 
(Nrul) . The fragment was tnen moncdirect icnally cloned into 
the Sspl BstEII pbiP.Dz -,-.ZT-S?':Z vector. The thus constructed 
plasmid nair.ed pMAD5 -ATF-BPTI -B?TI was used as a shuttle 
vector for the construction cf recombinant adenoviruses. 

This apprcacr. oar. be repeated multiple times to ' 
construct vectors cor.iair.ir.c muloiple BPTI-domains . 

EXAJ^PLE 8 

A vector encodi.nc a .hybrid protein containing both 
a 3PTI unit and a TIMPl unit coupled to the ATF domain has 
been constructed. To construct this 3PTI-TIMP vector, the 
following strategy is followed. 

The pMADS-ATF-BPTI described in EXAMPLE 4 is 
digested with the restriction enzymes Sspl and BstEII. In 



this way the vecror is opened right behind the BPTI sequence 
The pCRII-TIMP plasmid described in EXAMPLE 6 is digested 
with Nrul and. BstEII resulting in a TIMPl encoding DNA frag- 
ment with one blunt end. The fragment was then cloned into 
the Sspl BsrEII pMAD5-ATF-BPTI vector. The thus consrructed 
plasmid named pMAD5-ATF-3PTI-TIMP was used as a shuttle 
vector for the construction of recombinant adenoviruses. 

EXAMPLE 9 

To monitor the production of a functional ATF-3PTI 
hybrid prorein after transfection of cells with pMADS or 
transducrion with a recombinant replication-deficient ATF- 
BPTI encoding adenovirus, the following tests have been 
performed. 

The production of the hybrid ATF-BPTI protein bv 
CHO cells -ransfecred wi-h the pMAD5-ATF-3PTI was analyzed 
using a uPA ELI5A than recognizes the ATF, the aminorerminal 
fragment of u-?A. Production of ATF-BPTI was clearly 
detectable both after transient transfection of CHO cells 
with the pMADS-ATF-BPTI plasmid (50-100 ng/ml/24hrs) and 
after transduction with an ATF-BPTI encoding adenoviral 
vector (up to 1.5 ug/ml/2 4hrs ) . 

The cell culture media of CHO cells transduced with 
the ATF-BPTI adenovirus were analyzed using western blotting 
techniques. After electrophoresis and blotting, parallel 
i:Llters were analyzed with polyclonal antibodies against 
either u-?A or BPTI (raised against Trasylol®) . In both 
i-_Lters a signal was detected at the same expected position 
at approximately 20kDa. This indicates that the protein 
produced indeed contains fragments of u-PA and BPTI, thus 
t.hat the hybrid protein is produced. 

The function as an inhibitor of plasmin activity of 
the ATF-BPTI protein was first analyzed in solution using 
dilutions of the culture medium of ATF-BPTI virus infected 
CHO cells (approximately 1.8 ^g/ml). They were incubated with 
plasmin (1 nM) and the activity of plasmin was measured using 
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a chromogenic substrate. Trasylol® dilutions were used as 
control references. Plasmin inhibition by ATF-BPTI medium was 
very effective, diluting the medium lOOOx (i.e. 100 nM ATF- 
BPTI) resulted in a 50% inhibition of the activity of 1 nM 
5 plasmin, a similar inhibition as was observed with 100 nM 
Trasylol®. Thus the activity of ATF-BPTI is comparable to 
that of commercially available Trasylol® (Bayer, Germany) . 

The function of ATF-3PTI as an inhibitor for 
plasmin bound to the cell surface via the interaction of the 

10 ATF domain with the u-?A receptor (uPAR) was tested using 

mouse cell lines that are either or not transfected with the 
human uPA receptor gene. These cells were incubated for 6 hrs 
with dilured medium of the ATF-3PTI virus-infected CHO cells. 
Cell extraCwS were made of the uPAR-transf ected cells and the 

15 parenral mouse cells lacking the human uPAR. Parallel 

cultures underwent a shorr acid urearment (pH 3, 3 min) 
before zhe cell extraczs were made. This trea-cmenr will 
remove any u-?A or ATF bound to zhe u-PA. recep-cor. The ceil 
exrracrs were incubared with InM plasmin and the plasmin 

20 activity was determined. Plasmin activity could only be 

inhibited by the cell exrract of the u-PAR containing cell 
line. No inhibition of plasmin activity was observed in zhe 
cell exrraccs of parental cell line, lacking the u-?A 
recepnor, and in the acid-treated u-PAR containing cell line. 

25 This clearly indicates that ATF-3PTI can function as a u-?AR 
bound oiasmin inhibizor. 



TABLE 1 





% INHIBITION OF PLASMIN ACTIVITY 


cell line 


uPAR nransfecred cell line 


parental cell line 


acid trearment 










% inhibition 


93% 


0% 


0% 


0% 



EXAMPLE 10 

Cell-specific expression of ATF-BPTI in endothelial 
cells e.g. to specifically inhibit the migration of endothe- 
lial cells during angiogenesis , is achieved by cloning 
sequences of the promoter of the human pre-pro-endothelin 1 
gene (nucleotide 2180-3680 of HUMEDNIB (GENBANK) ) in front of 
the ATF-BPTI encoding DNA in an adenoviral vector. In this 
way, highly endothelial cell-specific expression of the ATF- 
BPTI hybrid protein can be obtained. 

EXAMPLE 11 

Proteolytic degradation of the extracellular matrix 
is a key event in many cell migration and tissue remodeling 
processes. This proteolytic matrix degradation is often found 
to be mediated by urokinase-type plasminogen activation. In 
order to test whether infection with an ATF-BPTI encoding 
adenovirus can inhibit piasmin mediated extracellular matrix 
degradation, an experiment was performed using human 
synoviocytes. These cells were infected with an ATF-BPTI 
adenovirus while they were seeded on an 'H-labeled 
extracellular matrix existing of bovine cartilage material. 
Profound inhibition of matrix degradation could be observed 
in the virus treated cells (figure 4) indicating that matrix 
degradation can be inhibited by infecting cells with the ATF- 
BPTI encoding virus. 

Figure 4 shows the degradation of cartilage matrix 
by human synoviocytes in the presence of plasminogen. Matrix 
is incubated with control medium (lane 1), synoviocytes (lane 
2), synoviocytes infected with ATF-BPTI adenovirus (lane 3), 
and synoviocytes incubated with Trasylol®(100KIU/ml) (lane 4). 

EXAMPLE 12 

In t.he process of restenosis smooth muscle cell 
migration and vessel wall remodeling are key events in which 
piasmin mediated proteolysis of extracellular matrix 
components is involved. In vivo application of general 




plasmin inhibitors to interfere in this process may have 
systemic side effects. Application of a plasmin inhibitor to 
the surface of the migrating cells might prevent these side 
effects. Infection of the blood vessel wall with an ATF-BPTI 
5 adenovirus at a site where neointima formation can be 

expected, e.g. in a transplanted "coronary by-pass" graft, 
might be a ideal way to produce the ATF-BPTI locally, and 
thus inhibit plasmin activity in the direct surroundings of 
the migrating (smooth muscle) cells, resulting in a reduced 

10 neointima formation. 

This principle was tested using human saphenous 
vein organ cultures, a model sysrem in which neointima 
formation can be mimicked very realistically. In parallel 
cultures, either or nor infected with an ATF-BPTI adenovirus, 

15 the neoinrima f ormaricn was analyzed after three and four 

weeks. In the untreared tissues a clear neoinrima formation 
could be observed. Profound inhibition of the neoinrima 
formaricn could be observed in rhe tissues treated with 10'° 
pfu/mi ATF-BPTI adenovirus. 



Appendix 



Descr 


iption and 


Nucleotide sequence of the pMAD5-ATF-3PTI 


plasm 


id. 




From 


To 


Description 


1 


184 


adenovirus sequence 5' 


184 


447 


adenovirus Major Late Promorer (ML?) 


447 


644 


tripartite leader sequence (TPL) 


685 


1167. 


urokinase ATE sequence 


1168 


1353 


bovine prancreas trypsin inhibitor sequence 


1560 


14 4 3 


urokinase 3' sequence (including stop codon 


1514 


1615 


sequence derived form pS?65 and Lac2 


1616 


1751 


SV40 poly A signal 


1752 


7 3 34 


adenovirus sequence 3' 


9831 


3S71 


p— lactamase 



Nucleotide sequence: 



1 


i - ^ lu.ov^o 


G Gr^A-riA C T G/i 


/-L T r-*A G G o AA 


X or-—— 1 (j. 


AATAATTTTG 


TGTTACTCAT 


61 


AG C G C G T AA T 




Go^_>w.G^_GG^JVJ 


ACTTTGACCG 


TTTACGTGG.-i 


GACTCGCCCA 


121 


GvjTGTTTTTC 


TCAGGTGTTT 




GGGTCAAAGT 


TGGCGTTTTA 


TTATTATAGT 


1 £ 1 


C^GCTGATCG 


.-iG s^G\j:TGTTG 


CG\— GGTCCTC 




AACTCGGACC 


ACTCTGAGAC 


241 


G A*AG GCTCGC 


G T C CA*G G T C A 


\- A C o .-lA G A 


G G T A—AG T G VJ 


GAGGGGTA*GC 


GGTCGTTGTC 


301 


C--iC - AGowoo 


Tw-«ACTCGCT 


CCAGGoTGTG 


j-iAGr--CACATG 




CGGCATCAAG 


261 


G AAG o T Gr-- T T 




TGTAGGCCAC 


G i G.-iCG\jijGT 


GTTCCTGA-AG 


— — ,^ 

*JVJ^J\JVJ\^ irtl.-l 


421 


/lAAGGGGGTG 


kjovjov— vj\_GTT 


CGTCCTCACT 


CTCTTCCGCA 


TCGCTGTCTG 


CGAGGGCCAG 


481 


CTGTTGoGGC 


TCGs— GoTTGr^ 


GGACAAACTC 


1 . v^vjv^ijvj X i. 


TTCCAGTACT 


CTTGGATCGG 


541 


.-lAACCCGTCG 


GCCTCCGnAC 


GGTACTCCGC 


CACCGAGGGA 


CCTGAGCGAG 


TCCGCATCGA 


601 


CCGGATCGGA 


AAACCTCTCG 


AGAAAGGCGT 


CTAACCAGTC 


GCTGATCGAT 


AAGCTAGCTT 


661 


ACGCGTACAT 


CTGCAGAA.TT 


CGGCTTAACT 


CTAGACCATG 


AGAGCCCTGC 


TGGCGCGCCT 


721 


GCTTCTCTGC 


Ga CwTG*jTC«j 


TGAGCGACTC 


CAJ^GGCAGC 


AATGAACTTC 


ATCA-AGTTCC 


781 


ATCGAACTGT 


GACTGTCTAA 


ATGGAGGAAC 


ATGTGTGTCC 


AACAAGTACT 


TCTCCAACAT 


841 


T CAC T G VJ T G V- 


/tAC * VJ ^— j-iA 


AGAAATTCGG 


AGGGCAGCAC 


TGTGAAATAG 


ATAAGTCAAA 




901 AACCTGCTAT GAGGGGAATG GTCACTTTTA CCGAGGAAAG GCCAGCACTG ACACCATGGG 

961 CCGGCCCTGC CTGCCCTGGA ACTCTGCCAC TGTCCTTCAG CAAACGTACC ATGCCCACAG 

1021 ATCTGATGCT CTTCAGCTGG GZCTGGGG^iA ACATAATTAC TGCAGGAACC CAGACAACCG 

1081 GAGGCGACCC TGGTGCTATG TGCAGG7GGG CCTAAAGCCG CT7GTCCAAG AGTGCATGGT 

5 1141 GCATGACTGC GCAGATGGAA AAAAGCCCCG ACCTGACTTC TGCCTAGAGC CTCCATATAC 

1201 GGGTCCCTGC AAGGCCAGAA TTATCAGATA CTTCTACAAC GCCAAGGCTG GGCTCTGCCA 

12 61 GACCTTTGTA TATGGCGGCT GCAGAGCTAA AAGAAACAAT TTCAAGAGCG CAGAGGACTG 

1321 CATGAGGACC TGTGGTGGTA ATATTGGGCC CTGGGTCACC AAGGAAGAGA ATGGCCTGGC 

1381 CCTCTGAGGG TCCCCAGGGA GGAAACGGGC ACCACCCGCT TTCTTGCTGG TTGTCATTTT 

10 14 41 TGCTCTAGAG TCAAGCCGAA TTCTGCAGAT ATCG7CCATT CCGACAGCAT CGCCAGTCAC 

1501 TATGGCGTGC TGCTAGAGGA ZCZCCGGGCG AGCTCGAATT CCAGCTGAGC GCCGGTCGCT 

15 61 ACCATTACCA GTTGGTCTGG ?GTCAJ^=iAAT AATAAT A-?.CC GGGCAGGGGG GATTCTGAAC 

1621 TTGTTTATTG CAGCTTATA=. TGG7TACAAA TAAAGCAATA GCATCACAAA TTTCACAAAT 

loSl AAAGCATTTT TTTCACTGCA TTCTAGTTGT GGTTTGTCCA AACTCATCAA TGTATCTTAT 

15 17 41 CATGTCTGGA TCTGGAAGGT GCTGAGGTAC GATGAGACCC GCACCAGGTG CAGACCCTGC 

1801 GAGTGTGGCG G7AAACATA7 7AGGAACGAG CC7G7GA7GC 7GGA7G7GAC CGAGGAGC7G 

1S61 AGGCCCGA7C AC77GG7G77 C-GC77GCACC CGCGC7GAG7 77GGC7C7AG CGA7GAAGA7 

1S21 ACAGA77GAG G7AC7GAA.-.7 G7G7GGGCG7 GGC77AAGGG 7GGGAAAGAA 7A7A7AAGG7 

1981 GGGGG7C7TA 7G7AG7777G 7A7C7G7777 GCAGCAGCCG CCGCCGCCJkT GAGCACCAAC 

2 0 2041 7CG777GA7G GAAGCA77G7 GAGC7CA7A7 77GACAACGC GC?^7GCCZCC A7GGGCCGGG 

2101 G7GCG7CAGA A7G7GA7GGG G7GGAGCA77 GA7GG7CGCC CCG7CCZGCC CGCAAAC7C7 

2161 AC7ACG77GA CC7ACGAGAC CG7G7C7GGA ACGCCG77GG AGAC7GCAGG C7CCGCCGCC 

2221 GC77CAGCCG C7GCAGGGAC CZZZZZZGGG A77G7GAC7G AC777GG777 CC7GAGCCCG 

2261 C77GCAAGCA G7GCAGG77G GGG77GA7CC GCCCGCGA7G ACAAG77GAC GGC7C777TG 

2 5 234 1 GCAC^77GG A77C777GAC CCGGGJ:^-^C77 AA7G7CG777 C7CAGCAGC7 G77GGA7C7G 

2 4 01 CGCGAGCAGG 7777773777 GA-.GGC77CC 7C7777CCCA ATGCGG777A AAACA7AAA7 

24 61 A^iAAAACGAG AC777G777G GA777GGA7C AAGCAAG7G7 C77GC7G7C7 77AT77AGGG 

252j. G7777G\-.jww '_^jv_oo -r-.-jow joo/t-v^— .—.G Coo iC-.C»jvj7 CG77GAGGG7 CC7G7G7A77 

2551 7777CGAGGA 7G7GG7AAAG G7GAC7C7GG ATG77CAGAT ACA7GGGCA7 AAGCCCG7C7 

30 2 641 C7GGGG7GGA GG7AGCA7CA C7GCAGAGC7 7CATGC7GCG GGGTGG7G77 G7AGA7GA7C 

27 01 CAG7CG7AGC AGGAGCGC7G GGCG7GG7GC C7AAAAA7G7 C777CAG7AG CAAGC7GATT 

27 61 GCCAGGGGCA GGCCC77GG7 G7AAG7G777 ACAAAGCGGT TAAGC7GGGA 7GGGTGCATA 

28 21 CG7GGGGA7A 7GAGA7GCA7 C77GGAC7G7 AT7777AGGT TGGC7ATGTT CCCAGCCATA 
28 81 7CCC7C7GGG GA77CA7G77 G7GCAGAACC ACCAGCACAG 7G7ATCCGGT GCAC77GGGA 

35 2941 AA7T7G7CA7 G7AGC77AGA AGGAAA7GCG TGGAAGAAC7 TGGAGACGCC CTTG7GACCT 

3001 CCAAGA7777 CGA7GCA77C G7CCATAA7G A7GGCAATGG GCCCACGGGC GGCGGCCTGG 











19 










3061 


GCGAAGATAT 


TTCTGGGATC 


AC7AACG7CA 


TAG77G7GTT 


CCAGGATGAG 


ATCGTCATAG 




3121 


GCCATTTTTA 


CAAAGCGCGG 


GCGGAGGGTG 


CCAGAC7GCG 


GTATAATGG7 


TCCATCCGGC 




3181 


CCAGGGGCGT 


AGTTACCCTC 


ACAGATTTGC 


AT7TCCCACG 


CTTTGAG7TC 


AGATGGGGGG 




3241 


ATCATG7CTA 


CCTGCGGGGC 


GATGAAGAAA 


ACGG7TTCCG 


GGGTAGGGGA 


GATCAGC7GG 


5 


3301 


GAAGAAAGCA 


GGTTCCTGAG 


CAGC7GCGAC 


T7ACCGCAGC 


CGG7GGGCCC 


G7AAA7CACA 




3361 


CCTATTACCG 


GG7GCAACTG 


G7AG77AAGA 


GAGC7GCAGC 


TGCCGTCATC 


CCTGAGCAGG 




3421 


. GGGGCCACTT 


CGTTAAGCAT 


G7CCC7GAC7 


CGCATG7TTT 


CCCTGACCAA 


ATCCGCCAGA 




3481 


AGGCGCTCGC 


CGCCCAGCGA 


TAGCAG7TCT 


TGCAAGGAAG 


CAAAG77T7T 


CAACGG777G 




3541 


AGACCGTCCG 


CCGTAGGCAT 


GC7TTTGAGC 


G7T7GACCAA 


GCAGTTCCAG 


GCGGTCCCAC 


10 


3601 


AGCTCGGTCA 


CCTGC7CTAC 


GGCA7C7CGA 


TCCAGCATAT 


C7CCrCG777 


CGCGGG7TGG 




3661 


GGCGGCTTTC 


GCTGTACGGC 


AG7AG7CGG7 


GC7CG7CCAG 


ACGGGCCAGG 


G7CATG7C7T 




3721 


TCCACGGGCG 


CAGGGTCCrC 


G7CAGCG7AG 


TC7GGG7CAC 


GG7GAAGGGG 


TGCGC7CCGG 




3781 


GCZGCGCGC1 


GGCCAGGGTG 


CGC77GAGGC 


TGG7CC7GC7 


GG7GC7GAAG 


CGC7GCCGG7 




3641 


C * TCGCwCTG 


CGCG7CGGCC 


AGG7AGCA77 


TGACCA7GG7 


G7CATAG7CC 


AGCCCC7CCG 


1 5 


3 901 


CGGCG7GGCC 


CTTGGCGCGC 


AGC77GCCC7 


TGGAGGAGGC 


GCZGCACG?^G 


GGGCAG7GCA 




3961 


GACTTTTGAG 


GGCGTAGAGC 


77GGGCGCGA 


GAAATACCGA 


T7CCGGGGAG 


TAGGCATCCG 




4021 


C GCCGC AG GC 


CCCGCAGACG 


G7C7CGCA7T 


CCACGAGCCA 


GG7GAGC7C7 


GGCCG77CGG 




4081 


GGTCAAAAAC 


CAGGTTTCCC 


CCA7GC77T7 


7GATGCG77T 


C77ACC7C7G 


G77TCCATGA 




414 1 


GCCGGTGTCC 


ACGCTCGGTG 


AC G AAAAG G C 


7G7CCG7G7C 


CCCG7A7ACA 


GAC77GAGAG 


20 


4201 


GCZZG7CCZC 


GAGCGG7GTT 


CCGCGG7CC7 


CC7CG7A7AG 


AAACTCGGAC 


CAC7C7GAGA 




4261 


CAAJiGGGTCG 


CG7CCAGGCC 


AGCACGAJIGG 


AGGC7AAG7G 


GGAGGGG7AG 


CGG7CGT7G7 




4321 


CCACTAGGGG 


G7CCAC7CGC 


TCCAGGG7G7 


GAAGACACAT 


GTCGCCC7C7 


7CGGCA7CAA 




4381 


G Gr-_^G G T GAT 


7GG777G7AG 


G 7 G 7 AG G C C A 


CG7GACCGGG 


7G77CC7GAA 


GGGGGGC7AT 




44 41 


AAAAG GGGGT 


GoGvjGCGCGT 


TCG7CC7CAC 


7C7C77CCGC 


A7CGC7G7C7 


GCGAGGGCCA 


25 


4501 


GCTGTTGGGG 


TGAG7AC7CC 


C7C7GAAAAG 


CGGGCATGAC 


T7C7GCGC7A 


AGA7TG7CAG 




4561 


TTTCGAAAAA 


C GAGGAGGA7 


77GA7AT7CA 


CZZGGCZCGC 


GG7GA7GCC7 


T7GAGGG7GG 




4 621 


CCGCATCCAT 


C 7 G G 7 C A.G AA 


.AAGACAA7C7 


T77TG77G7C 


AAGC7TGG7G 


GCAAACGACC 




4 661 


C^k^TAGAGGGC 


G77GGACAGC 


--J^C77GGCGA 


TGGAGCGCAG 


GG777GG777 


T7G7CGCGAT 




4741 


CGGCGCGC7C 


C77GGCCGCG 


A7G77TAGC7 


GCACG7ATTC 


GCGCGCAACG 


CACCGCCA77 


30 


4801 


CGGGAAAGAC 


GG7GG7GCGC 


7CG7CGGGCA 


CCAGG7GCAC 


GCGCCAACCG 


CGG77G7GCA 




4861 


GGGTGACAAG 


G7CAACGC7G 


G7GGC7ACC7 


C7CCGCG7AG 


GCGCTCG77G 


G7CCAGCAGA 




4921 


GGCGGCCGCC 


C77GCGCGAG 


CAGAATGGCG 


G7AGGGGG7C 


7AGCTGCG7C 


TCG7CCGGGG 




4981 


GGTCTGCGTC 


CACGG7AAAG 


ACCCCGGGCA 


GZAGGCGCGC 


G7CGAAG7AG 


TCTATC7TGC 




504 1 


ATCCTTGCAA 


G7C7AGCGCC 


7GC7GCCA7G 


CGZGGGCGGC 


AAGCGCGCGC 


TCG7A7GGG7 


35 


5101 


TGAGTGGGGG 


ACCCCA7GGC 


ATGGGG7GGG 


TGAGCGCGGA 


GGCG7ACATG 


CCGCAAATG7 




5161 


CGTAAACGTA 


GAGGGGC7C7 


C7GAG7ATTC 


CAAGATATGT 


AGGG7AGCA7 


CTTCCACCGC 



20 



5221 GGATGCTGGC GCGCACGTAA TCGTATAGTT CGTCCGAGGG AGCGAGGAGG TCGGGACCGA 

5281 GGTTGCTACG GGCGGGCTGC TCTGCTCGGA AGACTATCTG CCTGAAGATG GCATGTGAGT 

5341 TGGATGATAT GGTTGGACGC TGGAAGACGT TGAAGCTGGC GTCTGTGAGA CCTACCGCGT 

5 4 01 CACGCACGAA GGAGGCGTAG GAGTCGCGCA GCTTGTTGAC CAGCTCGGCG GTGACCTGCA 

5 . 54 61 CG7CTAGGGC GCAGTAGTCC AGGGTTTCCT TGATGATGTC ATACTTATCC TGTCCCTTTT 

5521 TTTTCCACAG CTCGCGGTTG AGGACAAACT CTTCGCGGTC TTTCCAGTAC TCTTGGATCG 

5581 GAAACCCGTC GGCCTCCGAA CGGTAAGAGC CTAGCATGTA GAACTGGTTG ACGGCCTGGT 

5641 AGGCGCAGCA TCCCTTTTCT ACGGGTAGCG CGTATGCCTG CGCGGCCTTC CGG?^GCG?^GG 

57 01 TGTGGGTGAG CGCAAAGGTG TCCCTGACCA TGACT7TGAG GTACTGGTAT TTGAAGTCAG 
10 57 61 TGTCGTCGCA TCCGCCCTGC TCCCAGAGCA AAAAGTCCG7 GCGCTTTTTG GAACGCGGAT 

58 21 TTGGCAGGGC GAAGGTGACA TCGTTGAAGA GTATC7TTCC CGCGCGAGGC ATAAAGTTGC 
5 581 GTGTGATGCG GAAGGGTCGC GGCACCTCGG AACGGTTGTT AATTACCTGG GCGGCGAGCA 

5 941 CG?.Z:C7CG7Z AAAGCCGTTG ATGTTGTGGC CCACAATGTA AAGTTCCAAG AAGCGCGGGA 
6001 TGCCCTTGAT GGAAGGCAAT TTTTTAAGTT CCTCGTAGGT GAGCTCTTCA GGGGAGCTGA 

15 6061 GCCZG^GCIC TGAAAGGGCC CAGTCTGCAA GATGAGGGTT GGAAGCGACG AATGAGCTCC 

6121 ■ ACAGGTCACG GGCCATTAGC ATTTGCAGGT GGTCGCGAAA GGTCCTAAAC TGGCGACCTA 

61 SI TCGCCATTTT ZTZZGGGG'TG ATGCAGTAGA AGGTAAGCGG GTCTTGTTCG CAGCGGTCCC 

62 41 ATCGAAGGTT CGCGGC7AGG TCTCGCGCGG CAGTCACTAG AGGCTCATCT CCGCZG^CZ 

6301 TCATGACCAG CA.TGAAGGGC ACGAGCTGCT TCCCAAAGGC CCCCATCCAA GTATAGGTCT 

2 0 63 61 CTACATCGTA GGTGACAAAG AGACGCTCGG TGCGAGGATG CGAGCCGATC GGGAAGAACT 

64 21 GGATCrCCCG CCACCAATTG GAGGAGTGGC TATTGATGTG GTGAAAGTAG AAGTCCCTGC 

64 81 GACGGGCCGA ACACTCGTGC TGGCTTTTGT AAAAACGTGC GCAGTACTGG CAGCGGTGCA 

65 4 1 CGGGCTGTAC ATCCTGCACG AGGTTGACCT GACGACCGCG CACAAGGAAG CAGAGTGGGA 

6 601 ATT7GAGCGC CZZGZZZGGZ GGG777GGC7 GG7GG7C77C 7AC77CGGC7 GC77G7CC7T 

2 5 5661 G?.ZZG7CZGG C7GC7CGAGG GGAG77ACGG 7GGA7CGGAC CACZ^iCGZZG ZGCG?.GZZZ:-. 

67 21 .ASlG7CCAGA7 GTCCGCGCGC GGCGGTCGGA GC77GA7GAC .^CA7CGCGC AGA7GGGAGC 

67 SI TG7CGATGG7 C7GGAGC7CC CGCGGCG7CA GG7CAGGCGG GAGC7CCTGC AGG777ACG7 

5£4 1 CGCA7AGACG GG7CAGGGCG CGGGC7AGA7 CCAGG7GA7A CC7AA77TCG AGGGGC7GG7 

6 501 7GG7GGCGGC G7CGA7GGC7 7GCAAGAGGC CGCA7CCCCG CGGCGCGAC7 ACGG7ACCGC 

3 0 6 9 61 GCGGCGGGCG G7GGGCCGCG GGGG7G7CC7 7GGA7GA7GC A7C7AAAAGC GG7GACGCGG 

7 021 GCGAGCCCCG GGAGG7AGGG GGGGC7CCGG ACCCGCCGGG AGAGGGGGCA GGGGCACG7C 
7081 GGCGCCGCGC GCGGGZ.\GG?. GC7GG7GC7G CGCGCG7AGG 77GC7GGCGA ACGCGACGAC 
714 1 GCGGCGG77G A7C7CC7GAA 7C7GGCGCC7 C7GCG7GAAG ACGACGGGCC CGG7GAGC7T 
7 201 GAGCC7GAAA GAGAG77CGA CAGAA7CAA7 77CGG7G7CG 77GACGGCGG CC7GGCGCAA 

3 5 72 61 AA7C7CC7GC ACG7C7CC7G AG77G7C77G A7AGGCGA7C 7CGGCCA7GA AC7GC7CGA7 

7 321 C7C77CC7CC 7GGAGA7CAA 77GAAGC7AG C777AA7GCG G7AG777A7C ACAG77AAA7 
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7381 


TGCTAACGCA 


GTCAGGCACC 


GTGTATGAAA 


TCTAACAATG 


CGCTCATCGT 


CA7CCTCGGC 




7441 


ACCGTCACCC 


TGGATGCTGT 


AGGCATAGGC 


TTGGTTATGC 


CGGTACTGCC 


GGGCC7C7TG 




7501 


CGGGATATCG 


TCCATTCCGA 


CAGCATCGCC 


AG7CACTATG 


GCGTGCTGCT 


AGCGCTA7A7 




7561 


GCGTTGATGC 


AATTTCTATG 


CGCACCCGTT 


CTCGGAGCAC 


TGTCCGACCG 


C7TTGGCCGC 


5 


7621 


CGCCCAGTCC 


TGCTCGCTTC 


GCTACTTGGA 


GCCACTATCG 


ACTACGCGAT 


CATGGCGACC 




7681 


ACACCCGTCC 


TGTGGATCTC 


GACCGATGCC 


CTTGAGAGCC 


TTCAACCCAG 


TCAGCTCCTT 




7741 


CCGGTGGGCG 


CGGGGCATGA 


CTATCGTCGC 


CGCACTTATG 


ACTGTCTTCT 


7TATCA7GCA 




7801 


ACTCGTAGGA 


CAGGTGCCGG 


CAGCGCTCTG 


GGTCATTTTC 


GGCGAGGACC 


GC777CGC7G 




7861 


GAGCGCGACG 


ATGATCGGCC 


TGTCGCTTGC 


GGTATTCGGA 


ATCTTGCACG 


CCCTCGC7CA 


10 


7921 


AGCCTTCGTC 


ACTGGTCCCG 


CCACCAAACG 


TTTCGGCGAG 


AAGCAGGCCA 


77ATCGCCGG 




7981 


CATGGCGGCC 


GACGCGCTGG 


GCTACGTCTT 


GCTGGCGTTC 


GCGACGCGAG 


GC7GGATGGC 




3041 


CTTCCCCATT 


ATGATTCTTC 


TCGCTTCCGG 


CGGCATCGGG 


ATGCCCGCGT 


7GCAGGCCAT 




SlOl 


GCTGTCCAGG 


CAGGTAGATG 


ACGACCATCA 


GGGACAGCTT 


CAAGGATCGC 


rCGCGGCTCT 




5161 


TACCAGCCCA 


GCAAAAGGCC 


AGGAACCGTA 


AAAAGGCCGC 


GTTGCTGGCG 


T77T7CCA7A 


15 


3221 


GGCrCCGCCC 


CCCTGACGAG 


CATCACAAAA 


ATCGACGCTC 


AAGTCAGAGG 


TGGCGAJL=iCC 




8281 


CGACAGGACT 


ATAAAGATAC 


CAGGCGTTTC 


CCCCTGGAAG 


CTCCCTCGTG 


Cvjv^7C7Cw - o 




8341 


TTCCGACCCT 


GCCGC77?:CZ 


GGATACCTGT 


CCGCGTTTC? 


CCCTTCG^JoA 


AGCG7Gvjv-Gw 




8401 


TTTCTCATAG 


CTCACGCTGT 


AGGTATCTCA 


GTTCGGTGTA 


GGTCG7TCGC 


TCCAAGCTGG 




8461 


GCTGTGTGCA 


CG.AACGCCCC 


GTTCAGCCCG 


ACCGCTGCGC 


C7TATCCGG7 


AACTATCG7C 


20 


8521 


TTGAGTCCAA 


CCCGGTAAGA 


CACGACTTAT 


CGCCACTGGC 


AGCAGCCAC7 


GG7AACAGGA 




8581 


TTAGCAGAGC 


GAGGTATGTA 


GGCGGTGCTA 


CAGAGTTCTT 


GAAG7GG7GG 


CC7AACTACG 




8641 


GCTACACTAG 


AAGGACAGTA 


TTTGGTATCT 


GGGCTCTGCT 


GAAGGCAG7T 


ACCTTCGGA-^ 




3701 


AAAGAG7TGG 


T A.G C T C T T G A 


TCCGGCAAAC 


.rijiji.CCACCGC 


TGG7AGCGG7 


GG7TTTTTTG 




8761 


TTTGCAAGCA 


G C AG AT TAG G 


CGCAGAAAAA 


AAGGATCTCA 


AGAAGATCC7 


TTGATC7TT7 


25 


8821 


CTACGGGGTC 


T GAC G C T C AG 


T G o jtAC G AAA 


ACTCACG7TA 


AGGGAT77TG 


G7CA7GAGA7 




8881 


TATCAAAAAG 


GATCTTCACC 


-AGATCCTTT 


TAAATTAAAA 


ATGAAGT7T7 


AAATCAA7C7 




3941 


AAAGTATATA 


TGAGTAA.-.CT 


TGGTCTGACA 


GTTACCAATG 


CTTAATCAGT 


GAGGCACGTA 




9001 


TCTCAGCGAT 


CTGTCTATTT 


CGTTCATCCA 


TAGTTGCCTG 


AC7CCCCG7C 


G7G7AGAT.-A. 




9061 


CTACGATACG 


GGAGGGCTTA 


CCATCTGGCC 


CCAGTGCTGC 


AATGATACCG 


CGAGACCGAC 


30 


9121 


GCTCACCGGC 


TCCAGATTTA 


TCAGCAATAA 


ACCAGCCAGC 


CGGAAGGGCC 


GAGCGCAGAA 




9181 


GTGGTCCTGC 


AACTTTATCC 


GCCTCCATCC 


AGTCTATTAA 


T7G77GCCGG 


GAAGCTAGAG 




9241 


TAAGTAGTTC 


GCCAGTTAAT 


AGTTTGCGCA 


ACGTTGTTGC 


CATTGCTGCA 


GGCATCG7GG 




9301 


TGTCACGCTC 


GTCGTTTGGT 


ATGGCTTCAT 


TCAGCTCCGG 


TTCCCAACGA 


TCAAGGCGAG 




9361 


TTACATGATC 


CGGCATGTTG 


TGCAAAAAAG 


CGGTTAGCTC 


C77CGG7CC7 


CCGA7CG77G 


35 


9421 


TCAGAAGTAA 


GTTGGCCGCA 


GTGTTATCAC 


TCATGGTTAT 


GGCAGCACTG 


CA7AATTC7C 




9481 


TTACTGTCAT 


GCCATCCGTA 


AGATGCTTTT 


CTGTGACTGG 


TGAGTAC7CA 


ACCPJ^GTCAT 







• 
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9541 


TCTGAGAATA 


GTGTATGCGG 


CGACCGAGTT 


GCTCTTGCCC 


GGCG7CAACA 


CGGGA7AA7A 


9601 


CCGCGCCACA 


TAGCAGAACT 


TTAAAAGTGC 


TCATCATTGG 


AAAACGTTCT 


7CGGGGCGAA 


9661 


AACTCTCAAG 


GATCTTACCG 


C7GTTGAGAT 


CCAGTTCGAT 


GTAACCCACT 


CG7GCACCCA 


9721 


ACTGATCTTC 


AGCATCTTTT 


ACTTTCACCA 


GCGTTTCTGG 


GTGAGCAAAA 


ACAGGAAGGC 


9781 


AAAATGCCGC 


AAAAAAGGGA 


ATAAGGGCGA 


CACGGAAATG 


TTGAATACTC 


A7AC7C7TCC 


9841 


TTTTTCAATA 


TTATTGAAGC 


ATTTATCAGG 


GTTATTGTCT 


CATGAGCGGA 


7ACATA777G 


9901 


AATGTATTTA 


GAAAAATAAA 


CAAATAGGGG 


TTCCGCGCAC 


ATTTCCCCGA 


AAAG7GCCAC 


9961 




AGAAACCATT 


ATTATCATGA 


CATTAACCTA 


TAAAAATAGG 


CG7A7CACGA 


10021 


GGCCCTTTCG 


TCTTCAZ^GAA 


TTCTCATGTT 


TGACAGCTTA 


TCATO.TCAA 


7AA7A7ACC7 


10081 


TATTTTGGAT 


TGAAGCC\AT 


ATGATAATGA 


GGGGGTGGAG 


TTTGTGACGT 




10141 


GTGGGAACoG 


GGCGGGTGAC 


GTAGTAGTGT 


GGCGGAAGTG 


TGATGTTGCA 


AG7G7GGCGG 


10201 


AACACATGTA 


AGCGACGGAT 


GTGGCAAAAG 


TGACGTTTTT 




GG7G7ACACA 


10261 


G G AAG T G AC A 




GGTTTTAGGC 


GGATGTTG7A 


G7AAATTTGG 


GCG7AACCGA 


10321 




GC 
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thereof, said protease inhibitor being selected from the 
group consisting of (bovine) pancreatic trypsin inhibitor, 
(bovine) splenic trypsin inhibitor, urinary trypsin 
inhibitor, tissue inhibitor of matrix metalloproreinase 1, 
5 tissue inhibitor of matrix metalloproteinase 2, tissue 
inhibitor of matrix metalloproteinase 3, and elastase 
inhibitor. 

9. A recombinant nucleic acid molecule according to 
Claim 7, wherein said domain having protease inhibitor 

10 activity comprises (amino acid residues 53 through 94 of) 
mature bovine pancreatic trypsin inhibitor. 

10. A recombinant nucleic acid molecule according zo 
Claim 7, wherein said domain having protease inhibitor 
activity comprises bovine splenic trypsin inhibitor. 

15 11. A recombinant nucleic acid molecule according to 

Claim 7, wherein said domain having protease i.nhibitor 
activity comprises a tiissue inhibitor of matrix metallo- 
proteinases . 

12. A recombinant nucleic acid molecule according to 
20 Claim 1, wherein said domain wirh an effector function 

comprises (an active par* of) rwo or more different protease 
inhibitors, or two cr mere copies of (an active part of) a 
prcrease inhibitor, cr cooh. 

13. A recoTbinant nuoleic acid molecule according no 
25 Claim 1, wherei.n saic vector is selected from rhe group 

consisting of vLral ar;C r.on-viral vectors useful for 
uransf ecoion or o rar.scuco i on of mamimalian cells. 

14. A recombir.ar.r nuoleic acid molecule according zo 
Claim 1, wherei.n said vector is an adenovirus vector or a 

30 retrovirus vector useful for transfection or transduction of 
human cells. 

15. .A recombinant nucleic acid molecule according to 
Claim 1, wherei.n said vecoor is an adenovirus vector based on 
shuttle vector pM^CS. 

35 16. A recombinanu nucleic acid molecule according to 

Claim 1, wherein said nucleic acid insertion encoding an 



expressible hybrid polypeptide or protein is under the 
control of a cell- or tissue-specific promoter. 

17. A recombinant nucleic acid molecule according to 
Claim 1, wherein said nucleic acid insertion encoding an 
expressible hybrid polypeptide or protein is under the 
control of an endothelial cell-specific promoter, or a 
vascular smooth muscle cell-specific promoter, or a liver- 
specific promoter. 

18. A process for preventing local proteolytic activity, 
exrracellular matrix degradarion, cell migration, cell 
invasion, or tissue remodeling, comprising transfecring or 
transducing the cells involved or cells in their environment: 
with a recombinant: nucleic acid molecule as claimed in any 
one of the preceding Claims "co obrain local expression of th 
hybrid polypeptide or prcrein encoded by said nucleic acid 
molecule. 

15. A process for producing a hybrid polypepride or 

prorein which comprises a domain wirh a binding function and 
a domain with an effeczor function, comprising transf ecring 
or transducing mammalian cells with a recombinant nucleic 
acid molecule as claimed in any one of Claims 1 to 17 ro 
obrain expression of the hybrid polypepride or prorein 
encoded by said nucleic acid molecule, and optionally 
recovering rhe hybrid polypep-cide or protein produced. 



Title: Merhod and Construct for inhibition of cell migration 

Abstract 

A recombinant nucleic acid molecule comprising a 
vector useful for transfection or transduction of mammalian 
cells, wherein said vector contains a nucleic acid insertion 
encoding an expressible hybrid polypeptide or protein which 
comprises a domain with a binding function and a domain with 
an effecror function. The domain with a binding function may 
comorise a recepror binding domain, and the domain with an 
effecror function may have enzymatic activity, in parricular 
protease inhibitor activity. The vector may be a viral (e.g. 
adenovirus or retrovirus) or non-viral vector useful for 
transfecrion or transduction of mammalian cells. The nucleic 
acid insertion encoding an expressible hybrid polypeptide or 
protein may be under the control of a cell- or tissue- 
specific promoter . 

A process for preventing local proteolytic activity, 
extracellular matrix degradation, cell migration, cell 
invasion, or tissue remodeling, comprising transfecting or 
transducing the cells involved or cells in their environment 
with the recombinant nucleic acid molecule to obtain local 
expression of the hybrid polypeptide or protein encoded 
thereby . 

A process for producing the hybrid polypeptide or 
protein by transfecting or transducing mammalian ceils with 
the recombinant nucleic acid molecule to obtain expression 
and optionally recovering the hybrid polypeptide or protein 
produced . 
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